number of yeasts but it has no marked antibacterial activity. Of 22 species of yeasts tested by Whiffen (1948) , 9 were completely inhibited by 0.17 jig drug per ml; Saccharomyces cerevisae required 10 ,ug per ml and 5 species were not inhibited by 1000 ,ug per ml.
There appears to be little in the literature regarding the mechanism of action of actidione except for the interesting finding by Kerridge (1957) that in concentrations in which it inhibited growth of Saccharomyces mandshuricus (0.5 to 1 ,ug per ml), it had no effect on respiration or fermentation but it inhibited protein synthesis and deoxyribonucleic acid synthesis.
In the experiments described below it was found that fermentation of S. cerevisia was inhibited by concentrations of actidione which restrict growth of this organism and that this effect on fermentation was potentiated by copper ions.
MATERIALS AND METHODS
Fermentation was measured manometrically using the Warburg apparatus. The vessels had a volume of about 15 ml. The buffer was Na-K phosphate, 0.03 M, pH 6. Leibowitz and Hestrin (1942) In experiments with the commercial baker's yeast, 250 mg were washed with 25 ml distilled water several times and then suspended in distilled water to give a final concentration of 6 to 30 mg per ml. Aliquots of 0.5 ml of this suspension were used in each Warburg vessel.
S. cerevisiae ATCC no. 7754 was grown either in Sabouraud's medium or on Gray's agar slants for 24 hr at room temperature. The yeast was then washed with distilled water several times and suspended in phosphate buffer 0.1 M, pH 6, sufficient to give a cell count of about 30,000 per mm3. One ml of this diluted suspension was used in each Warburg vessel in a final volume of 2 ml.
The cell-free yeast extract was prepared by the method of Hochster and Quastel (1951) .
The concentrations of actidione used are given in the tables.
RESULTS
The results of some representative experiments are presented in tables 1 and 2.
It will be seen that actidione in concentrations Actidione had no effect on the oxidation of ethyl alcohol by intact cells of Red Star baker's yeast.
DISCUSSION
Actidione caused a significant inhibition of fermentation by commercial Red Star yeast and by cultures of S. cerevisiae in concentrations of around 0.5 to 5 ,ug per ml. This action appeared to be on the surface of the cell as there was no inhibitory effect of fermentation when cell-free yeast extracts were used. An increase in bactericidal and fungicidal activity by copper and other metals has been reported previously for other antibiotics (Byrde and Woodcock, 1957 and Sijpesteijn et al., 1957) but apparently not for actidione. In the case of oxine (Byrde and Woodcock, 1957, and Albert et al., 1953 ) the potentiation of antibiotic action by copper has ACTIDIONE AND YEAST FERMENTATION been attributed to an increase in lipoid solubility of the metal-oxine complex. SUMMARY Cycloheximide (actidione) in concentrations of 1 to 5 ,ug per ml inhibited fermentation by a commercial baker's yeast and by Saccharomyces cerevisiae. This seems to be a surface action since actidione did not inhibit fermentation by cell-free extracts. The inhibitory effect on intact cells was potentiated by copper ions in concentrations varying between 0.5 and 2 times the molar equivalent of actidione.
